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• Richard Voight Subsea Power Mgmt. & Distribution
– Senior Executive Engineer, Subsea Systems, INTECSEA
• Frank Davies Space Power Mgmt. & Distribution
– Senior Project Engineer, NASA Johnson Space Center
• Daniel Winslow Downhole/Subsea Power Gen. & Storage
– Senior Technical Advisor, Halliburton
• Koorosh Araghi Space Power Generation & Storage
– Technology Manager, NASA Johnson Space Center
• Jeff George Moderator
– Advanced Power Project Manager, NASA Johnson Space Center
Panel Purpose & Goals
Purpose:  For Electrical Power…
• “Deep Space, Deep Ocean: Exploring Crossover Technologies in the Space and 
Energy Sectors.” 
• “Both the oil and gas and aerospace industries operate in harsh, often unexplored 
environments requiring unique solutions for safety and reliability.”
• “…go on a “deep dive” to analyze common challenges and set the stage to solve 
these challenges through technology collaboration.”
Goals:
1. Survey Electrical Power Gen/Stor/Mgmt/Distr for Subsea & Space
2. Identify Commonalities (crosswalk chart)
3. Panel Engagement, Dialogue
4. Audience Engagement, Questions, Dialogue & Input
Deep Space Deep Ocean I 2015 3
Finding Common Ground
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ELECTRIC POWER IN SEA AND SPACE
POWER STORAGE & GENERATION POWER DISTRIBUTION





• Intro & Problem Statement Jeff 5 min
• Subsea Power Mgmt & Distr Richard 15 min
• Space Power Mgmt & Distr Frank 15 min
• Subsea Power Gen & Stor Daniel 15 min
• Space Power Gen & Stor Koorosh 15 min
• Crosswalk Chart Jeff 5 min
• Audience Q&A, Discussion 20 min
90 min
Deep Space Deep Ocean I 2015 5
Comparing Electric Power in Sea and Space
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PEM & Solid Oxide 
Fuel Cells.
Li-Ion advancement.
Better solar cells & 
array deployment.


















































, Wet, Mud, HiPress, 
HiTemp.







150°C Rechg. Batt's. 
10's kWe BHAs.








Vast grid (vert&hor) 
w/ Hi topside funct.
Multi-km umbilicals. 
10,000 fsw, 4500psi. 
15kpsi shutin press.
 50-60Hz HiVolAC. 
Wet-or-Dry mate 







SWIT (subsea water 
inj & treatment).
POWER GENERATION & STORAGE POWER MANAGEMENT & DISTRIBUTION
